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deemed unusable, at least in certain circumstances

Handbook (19-- ).

NEES' ex parte presentation focused upon the proper allocation of the costs of worker
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In the Matter of

AMENDMENT OF RULES AND
POLICIES GOVERNING POLE
ATTACHMENTS

memorandum summarizing its oral presentation to the (-::able Services Bureau staff, attaching

Pursuant to Section 1.1206 of the Commission's Rules, the New England Electric System

attached hereto, NEES provided one copy of the following publications, in support of its

hereto written materials provided in support of its presentation. I In addition to those materials

(NEES) on behalf of its retai I subsidiaries, by undersi gned counsel, hereby submit this

Before the
FEDERAL COMMUNICATIONS COMMISSION

Washington~D.C. 20554

EX PARTE OR LATE FILEOORIG INAL

NOTICE OF EX PARTE PRESENTATION
BY THE NEW ENGLAND ELECTRIC SYSTEM COMPANIES

presentation: (1) National Electric Safe~y Code (1997) (2) National Electric Safety Code

flexible. In particular, the 40-inch workers' safety space (or neutral space) now included within

the definition of usable space and within the usable space presumption of 13.5 feet, should be

safety space on joint use poles. NEES supports a pole attachment rate formula that is more

IThe following publications and documents are attached hereto: (1) Proposed Agenda
(Attachment 1); (2) l.W. Rowe, P. Graening, The Transformation ofElectric Utilities, American
Enterprise Institute (1998) (Attachment 2); (3) NESC Update, Vol. 7, Number 1 (Allen L. Clapp,
Editor) (Attachment 3).



1. When a communications attacher has the choice of attaching in either

communications space or supply space, and elects to attach in communications space, it is just

and reasonable to allocate a portion of the workers' safely space to that attacher.

It can not be disputed that all attaching parties must comply with the NESC and OSHA

requirements. Although it is typically assumed that the NESC requires a 40-inch worker safety

space between supply space and communications space and that communications facilities be

attached within the communications space, this is not accurate. Rather, the NESC requires that

all attachers working in supply space-whether communications or electrical utility

attachers-must comply with supply space work ru les if a communications attacher meets the

supply space work rules, communication facilities may be placed in supply space. Thus, the

decision to attach communications facilities in a separate comminations space is not mandated by

the NESC but is either required by the pole owner or elected by the communications attacher.

NEES noted that its retail subsidiaries each permit all attachers the option of attaching

facilities to supply space or communications space. as those areas are defined by the National

Electric SafeZy Code. NEES' retail subsidiaries have each adopted an express policy concerning

how dielectric fiber optic facilities may be attached in supply space, and other communications

facilities may also be attached in supply space upon request.:!

The only threshold requirement imposed bv NFES' retail subsidiaries for attaching

communications facilities in supply space is the altachcr's agreement to follow all applicable

NESC and OSHA requirements concerning the instal1ation, operation and maintenance of

2See www.nees.com. Massachusetts Electric home page for the referenced policy.
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facilities in supply space, and actual compliance therewith. A communications attacher may

therefore choose to place its facilities in either commulllcations space or supply space.

When such a choice exists, full utilization of pole resource is encouraged. However, the

FCC's current rate formula discourages full utilization nfthe pole resource by creating an

economic incentive to attach only in communications space. This incentive should be removed

in favor of an economically neutral approach. Where there is a choice between communications

and supply space, the attacher may elect to attach in supply space, thereby incurring the cost of

NESC and OSHA compliance, or the attacher may instead elect to pay an allocation for worker

safety space from which the attacher benefits, thereby saving the costs of more stringent NESC

and OSHA compliance.

In summary, while NEBS retail companies contmue to take the position that the cost of

worker safety space should be allocated to communicatIons attachers in every instance because it

exists for their benefit, the strongest case for such an allocation occurs where communications

attachers are given the option of attaching in suppl'j/ space. In this instance, the current FCC rate

formula provides an economic disincentive to full uti Illation of the pole resource, and under

current conditions, where an increasing number of attachers seek access to pole space, this

disincentive will (over time) increase the costs to all aHachers because new, longer, stronger

poles will be required, and closer pole spacing will be required to accommodate strained

resources. At some point, the finite pole resource will he exhausted.

Thus, the FCC should remove current disincentIVes to efficient utilization ofpole space,

and permit market forces to encourage full utilization (,fthe pole resource in a safe environment.



2. NEES also explained to Commission staff its justification for excluding the top

five inches of the pole from the usable space calculation. The top five inches cannot be used for

attachments because placing a bolt to secure an attachment in this area shortens pole life by

inducing cracking and splintering of the pole top. which weakens the pole and jeopardizes

attachments near the pole top, and potentially in other areas of the pole as well.

Using a pole top extender does not make the top five inches usable. Rather, using a pole

top extender makes it possible to use fewer poles (poles spaced farther apart) because the line

anchored to the pole extender is held out of the way of1he two lines anchored to the top most

cross-arm. Because of line movement and sag characteristics of the top three lines, this

positioning permits poles to be farther apart. Jf a pole extender is not used, and all three lines are

attached to the cross-arm, the closer proximity of all three lines will require more poles to reduce

sag and line movement. Thus, excluding the top five lllches of the pole top from usable space,

even when a pole extender is used, results in a fair and reasonable rate to all attachers. All

attachers benefit from this configuration which encourages efficient utilization of resources.

3. Finally, NEES pointed out that certain State commissions have taken the position

that the cost of worker safety space should be allocated to all attachers on a joint use pole. y.,

Maine, Kentucky, Wisconsin. (Attachment 4). IllinOIS also held this view for many years,

changing its position only after intense political pressure. as described in the concurring opinion

of commissioner Kretschmer. Jd. Both Commissioner Kretschmer and a dissenting

commissioner in the Michigan pole attachment rate proceeding noted that excluding the cost of

worker safety space from the rate formula results m uti lity rate payers subsidizing

communications attachers. Id.

-4-
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Of Counsel:

Conclusion

lIs Attorneys

Respectfully submitted,

Paige Graening, Esq.
New England Power Service
25 Research Drive
Westborough, MA 01582-0099
("08) 389-2463

New England Electric System Companies
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Swidler & Berlin, Chartered
3000 K Street N.W., Suite 300
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NEES' retail subsidiaries presented to the Cable Service Bureau policy and economic

September 25, 1998

space to all attaching parties.

reasons supporting the allocation of the cost of worker safety space and the five-inch pole top
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PROPOSED AGE~DA

Background

• Discrete areas of a typical joint use pole

• ~ESC-defined "worker safety space"

• Worker safety space exists only on joint use poles.

Who benefits from Worker Safety Space?

• Benefits to Communication Companies.
~ Human Safety Factors
~ Less rigorous and less costly worker training
~ Less expensive equipment

• Benefits to Electric Companies
~ Distribution companies do not need worker safety space
~ Not required for electrical attachments

~ Not required to maintain their own minimum clearances above

grade

• Other Related Issues
~ Exceptions to worker safety space

~ Non-wire attachments
~ Pole top pins eliminate need for additional poles (thus fewer license

payments by cable companies)
~ Clearances, sag, tension on joint use poles

Economics
~ Incentives to maximize safety
~ Cable companies may pay to assure safety through expensive

training and equipment or through worker safety space cost

allocation
Additional costs without worker safety space

Sept. 23, 1998
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Often the problems dealt with disagree­
ments among the joint users about either
where what should go or who should pay for
what.

Your ADSS cable has a minimum sag
of 6 in for the 150-ft span and 8 in for the
200-ft span, under the conditions that
produce the maximum triplex sag. Your
bracket extends 2 in above the upper
edge of the mounting bolt hole. You wish
to have an extra midspan clearance of
O.25';Ir, of the span length, to allow for
errors in stringing sags and tensions and
pole movement.

What is the minimum worker safety
zone clearance between the supply
secondary mounting bolt and the commu­
nication mounting bolt for the two spans?
Co)

Answering these questions requires a
complete look at safety, reliability and cost
issues. As befits the importance of each of
these issues, and the timeliness of these
discussions, this special double issue is our
largest issue to date. Co)

-

Code Quiz

! 17 ~("lfl'reIlCe attendccs. All rights rcserued.

..

The Worker 5afety Zone
You are designing a new standard for

attaching an all-dielectric selt',upport·
ing fiber optic cable (ADSS) t, ',e
mstalled in the communil'atiol! space
below the level of the PO\\ ,'r,,'ondary
(onductors.

The power company st.mcLI,ds
mdicate that, for a 150 ft span ,1IKI a 200
It span, the maximum (ICt' loaded) sags
of their 1/0 triplex secondan .lble will
be 32 in and 50 in, respectiveh Connect
mg jumpers will not sag mol'" !han 9 in
below the lower edge of the "", :mdary
hracket bolt hole.

..

r1
R. ""7'---===-- .-.... ft'[. g.'i\:-
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Quarterly Newsletter for power,
CATV and telephone utilities

Well over half of the questions ',\ I' have
received from our power, telepholll and
CATV clients in recent months hal! dealt
with joint-use power and commlllHI ation
overhead facilities.

Viany were trying to find appror,riate
places to add a communication cahl,' III the
supply space. Usually they wanted ro use all­
dielectric self-supporting fiber-opt!, cable
(AIJSS), but sometimes they wanted to use
all-dielectric fiber-optic cable j)n rndallic
messengers. Many others were IrVing to find
wav" to add more cables in the I c,nl'nunica
tion -;pace

From the Editor

.. 1
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NESC and OSHA Work Rules
The NESC construction rules (Parts I,

2, and 3 of the code) recognize the needs
of the worker in their grounding, clear­
ances, and strengths requirements.

The work rules of Part 4 of the NESC
are paralleled by OSHA requirements
applicable to power and communication
work. OSHA staff serve on the NESC
Work Rules Subcommittee, and NESC
work rules often precede adoption by
OSHA.

Since the NESC is changed much more
often than OSHA, the NESC is usually
more current. Sometimes one will sp~cify
more detail in its requirements than
specified by the other.

proposals and subcommittee actions are
made available for public comment.
Consideration of comments occurs before
the baUoting process (another public
process) begins.

Around the beginning of this century,
joint-use of utility structures for the same
utility type was accepted, but joint use of
electric supply and communication
facilities was discouraged in the NESC

As the different industries learned
how to safely coexist, various provisions
were added to the NESC to facilitate safe
joint use of overhead and underground
structures. As a result of the good history
with these provisions, consideration of
joint-use facilities is now recommended
by the NESC.

While there are many standards that
cover specific practices or equipment used
by the electric supply and communication
utility industries, the NESC is the safetv
standard used by all, either directly or'
through utility standards developed
therefrom.

The NESC is the only national stan­
dard containing the grounding, clear­
ances and strength standards applicable
to electric supply and communication
utility installations.

Use of the NESC
Although the NESC is a consensus

document, it is used in some fashion in
every state. Most states adopt the Code in
its entirety by commission rule or statute.
All states without direct adoption use the
'\JESC in some fashion when the subjects
covered by the Code arise.

The NESC is adopted by the Rural
Utilities Services (formerly Rural Electrifi·
cation Administration) of the U. S.

DANEse UPDATETM
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Main Issues in allocating space
The main issues to be addressed are

(1) qualifications (and cosbl 01 workers,
(2) required clearances between facilities
(and, thus, extra pole length I and
(3) required strength 01 stflH tun's (and.
thus, greater pole strength ,L,sses),

The requirements and Iir1'lltations
applicable to each of these issues are
contained in the National Electrical Safetv
Code (NESC), which is the .'\merican '
National Standard (ANSr C2 i for design,
construction, operation and maintenance
of both public and private pewer­
telephone, CAT\i and r,li Ir", Id signal
utility systems.

Under NESC Rule 012B, It IS the
responsibility of the utilitv ,)] contractor
entity doing the work to assu re that the
NESC requirements are met rhus, when
il utility adds a cable or condllclor to its
own pole or one owned by another, it is
the responsibility of the installing utility
lor contractor) to assure that ,'Iearances,
grounding, and strength reql,irements
will be mel.

National Electrical Safety Code
Requirements

The National Electrica I Sa tetv Code
was originally started in 191\ by the
\lational Bureau of Standards at the
request of the L S. Congress The NESC
Committee is accredited b\ the American
\lational Standards Instit~te ..IS having a
balance of the interests 1I1voh'ed NESe
procedures are approved b',\NSI.

Originally, the Parts of th., NESC were
individually revised everv lit-cadI' or so
Since the l~stituteof Electwdl and
Electronics Engineers has tilken over from
the National Bureau of Standards as the
Secretariat of the NESC th,,\JESC has
been revised on a scheduled baSIS
(originally :{ vears; now =i \ "o1rs)

NESC revisions are subnl1tted,
reviewed, and balloted m a erv public
process. Revision schedules/re printed in
each code book Preprinh, 'hange

2

Joint Use

Joint-Use Pole Space
Requirements and Cost

Allocations
'oint use of overhead utility structures

occurs when two or more utilities of the
same or different types (electric supply
[power] or communication [telephone or
CATV}) support conductors or cables
upon the same supporting structure. It is
often less expensive for multiple utilities
to share supporting structures than to
build separate lines. Sharing structures,
thus, interferes less with use of the land
bv the ratepayers

With the advent of the 1996 Telecom
munications Act and the onset of intense
competition in some areas, communica­
tion utilities that were previously placing
new caNes underground to achieve long-term
benefits are going back to placing new cables
ouerhead on I'xisling poles to achieve first-([JsI
beneflls.

,Needless to say, sacrificing long-term
benefit for short term benefit is not the
best long-term strategy, but it seems we
will be stuck with it until reason prevails.

In the past, typical joint-use poles
consisted of a supply space for one
electric power utility and a communica­
tion space for one telephone utility and
one CATV utilitv. Now that the 1996
Telecommunications Act has essentiallv
mandated letting anyone who wants '
access to a pole on it (if it is safe to do so).
life is turning into a nightmare for pole
owners.

One electric utility serving a large
metropolitan area routinely has two
telephone utilities and three CATV
utilities on its poles in large areas of its
system. That utility now has applications
for attachments from five alternative
communication providers (ACP), with three
other ACPs wanting to talk about
attachments.

Such activities have lead to significant
disagreements among the parties as to the
most equitable and practical method of
aHocating the total costs of joint-use poles
to the appropriate utilities. These total
costs include make-ready work, space,
strength, reduced reliability, lower
expected pole life, increased liability,. etc
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Joint Use

Typical Joint­
Use
Installations

structures. These rules give appropriate
clearances between the closest facilities of
each type by creating a worker safety zone
between the lowest electric supply facility
and the highest communication facility on
the structure.

Special rules apply to the installation
and maintenancE' of any communication
cables that are to be located in the electric
supply space, including use of the special
work rules applicable to qualified electric
supply workers. These will be discussed
later.

The follOWing
discussion centers
around the histori ..
cally normal
installations on
joint-use structures,
where all communi­
cation utilities keep
their cables in a
designated commu ..
nica tion space
belm-\' the supply
space

On joint-use
structures involving
power and commu­

nication facilities, the two kinds of
facilities are typically separated vertically.

The greater of two requirements must
be met: (1) a basic clearance at the
structure and (2) a midspan clearance.

NESC Clearance Requirements
Between Items Located in the
Electric Supply Space and Items
Located in the Communication
Space

Rule 235C specifies the vertical
clearances (surface-to-surface dimensions,
not center-to-center) between supply and
communication conductors and cables.
Rule 238B specifies vertical clearances if
the closest item in either space is a
bracket.

Rule 235C1 and Table 235-5 specify the
basic clearances between the nearest
conductors and cables at the structure.
Column 1, Row 1 of Table 235-5 requires a
40-inch vertical clearance at the structure
between the lowest supply conductor or
cable (including jumpers) and the highest
communication conductor or cable belo\>\

loint use is
,t appropri
,'ecognizes
onsidcred,
,of w,'rkers,

The NESC tells the
utility industries what
lnll~t occur, and leaves
{uide latitude for the
utilities to use measures
app ropriate for the spe­
dfi(' local conditions to
1Heet its requirements.

By its careful choice l'l \.
\lESC recognizes that, ',', hil,
often desirable, Joint us, IS

ate in many locations It I",
that, when joint lIse is IWIIl"
Issues involving qualifi,'li
required c1ea rOo
dllCes, and
required strengths
must be resolved

Rule 220A
promotes safety
through standa rd·
izati on of the
levels and
locations of lines
and equipment bv
agreement of the
utilities involved,
This makes it
easier to identify
the nature of the
facilities and take
the appropriate
actions to work (or
install provisions to allow ,thers to work)
around the facilities safe/\

Electric supply conduct'l! s should be'
located above communicatilln cables and
conductors (Rule 220B) Communication
workers are not allowed b\ ,'ither the
OSHA regulations (29 CPT\ 1910.268) or
the '\,'ESC work rules (Rule 13:2) to
position themselves above the level of the
lowest supply conduct(ll ,'r! loint"use
structures.

'hall rule applies, then the Illned\
specified by the Code must t'" done. If a
'hould rule applies, the ( l'ck ~ecognizes

that the specified remed\ \'. ,)ppropriatc
in the vast majority of (;ISe', !lut that there
are significant instances whc"E' something
elsE' will be more appropriiil' usuall)
because of simultaneow.. ,,'01;< litions

rds, the

Communication workers must not
come closer to supply facilities than the
approach distances of '\JES( Rule 431 and
Table 431-1. The values In \. lSHA Table ROo
2 of 29 CFRI910.268(b)(7) die outdated
and should not be used. Hw' ha ve not vet
been increased to reflen 1)..", flashover
data.

Electric supply and communication
conductors and cables rnu"l be positioned
so that, under expected 10' "nd thermal
loading conditions, the .. w!ll not come too
close together in midspan

To accomplish these goal" Rules 233
and 238 specify clearance' bdween these
facilities at then attachnW!ll to joint-use

Format of NESC Requirements
The National Electrical Safety Code is d

performance standard. The NESC tells the
utilit)' industries what must occur, and
leaves wide latitude for the utilities to use
measures appropriate for the specific local
conditions to meet its requirements.

it should be obvious from the follow
ing discussions that the NESC clearance
values cannot be used as a design
standard. Additional clearances must be
lnstalled to account for errors in sags and
tensions, subsequent movement over the
life of the installation, and other factors

[)epartment of Agriculture; RUS works
with electric and telephone cooperative
utilities, The NESC is likewise adopted b}
the '\merican Public Power Association
(the trade association of the municipal
and public power utilities). Both of these
groups serve on the NESC Committee.

rhe NESC has been adopted by the
various armed forces of the United States
and IS llsed to design and operate utilit\'
svstems in approximately 100 developing
countries receiving help from U.S,A.I.D
programs.

I'ortions of the NESC are presently
under consideration for adoption in
Europe. The NESC is considered the
Safety Bible of the ele.:tric supply and
communication utility industries.

NESC ReqUirements and
Practical Considerations

I'art 2 of the NESC is the Safety Rule'
tile lnstallaticm and Maintenance of

( )i'>'Yhead Elech-ic Supply and Comrmmica
1101' Lines.

Rule 222-·foint Usc of Structures reads
,'IS follows.

Joint use of structures should be
considered for circuits along highways,
roads, streets, and alleys. The choice
between joint use of structures and
separate lines shall be determined
through cooperative consideration of all
the factors involved, including the
character of circuits, the total number
and weight of conductors, tree
conditions, number and location of
branches and service drops, structure
conflicts, availability of right-of-way, etc,
Where such joint use is mutually agreed
upon, it sha/J be subject to the
appropriate grade of construction in
Section 24 (emphasis added).

When reading the NESC, two key
words affect use of the requirements: sha!!
.and should, If conditions are such that a



Prepress Edition: Copied by Clapp Research, fnc fill' un '[lIlt/Tcnee attendees. All rights rescrued

40"

Vertical Clearance
Between Supply

& Communication

48"

Volume 7, Number 1

. ...-

Figure 2 -- Present NESC Requirements

tion, the pole will need to be changed out
before going out to install the secondary.
Second, the communication utility agrees
to pay for the pole replacement, if and
when needed. This innovative agreement
is working well for those using it.

The basic vertical clearance values of
Table 235-3 apply between the lowest
service conductor, cable, or jumper of the
supply system to the highest conductor,
cable, or jumper of the communication
system.

If the lowest supply item or highest
communication item is a bracket, Rule 238
requires the same clearances as Rule 235
from the brackets, cables or conductors of
the one type to the brackets, cables or
conductors of the other type

DANEse UPDATETM
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, igure 1-· Old NESC Requirements

(b) the neutral is bonded t" ilw commu·
nication messenger.

Although it is common 10 encounter a
supply neutral below the high-voltage
distribution-voltage conduct'Jrs without
accompanying energized sp,ondary
voltage cables or conductor-, it is r;ot
common to encounter a canl,' meeting
DOCI. .

The common duplex, triplex, or
quadruplex secondary voltage or service
voltage cables do not have a grounded
sheath or shield and only mpet Rule
230C3,. thus requiring th~' full 40 inches.

Even if a neutral is the lowest supply
conductor in the span todal it mav need
to be replaced with a seconddfl cable or
conductors in the future. Thus"it is
common to allow space for ,uch installa"
tion in any make-ready inspections.
However, that may result in changing out
too many poles early with little gained as
a result, if secondarv is nol f -eeded in the
future.

Several innovative, cooperating
utilities have made agreements to end this
problem. Where the reductl< ,n to the 30­
inch clearance to a neutral I'· allowed to
be used, the agreement for ',(\eh use
usually requires two thing" '0 occur. First,
the structure is identified dnd recorded as
having the reduced dearan, e, so that the
power utility will know thai. if future
plans should require ;1 .;ec, ,,,darv installa-

Joint Use

4

Voltage adders apply if the supply
,,'(md uctor exceeds 8700 Volts-to-ground

The lowest supply item is often a
lumper connecting a tap to the main line
Similarly, the highest communication
Item is often a jumper, particularly for
',ome CA TV installations. See Photo 1.

Photo 1 - CATV Riser Cable Loops Up From
Messenger Before Going Down the Pole

Thus.. the actual spacing of the bolt
holes for the brackets supporting the
lowest supply item and the highest
communication item usually exceeds the
table clearance value by at least 8 inches

In fact, the :\lESe: used to specify a
minimum spacing of 48 inches between
bolt holes and a minumum clearance of 40
inches between ,vires as shown in Figure
I .

Since the 48 inches between the
crossarms is a design issue, rather than a
performance requirement, that specifica·
tion was removed from the code several
editions ago.

However, 48 inches is still often the
minimum spacing required between bolt
holes to meet good practice for short span
installations. See Figure 2.

L,onger spans typically require greater
clearances because of the differences in
sags, as will be discussed below.

h)otnote 6 of Table 235-5 allows the
basic 40..inch value to be reduced to 30
inches if (a) the supply item above the
communication is either an effectivelv
grounded neutral meeting Rule 230E1 or
,.1 special electric supply cable construe
han (that includes a grounded sheath or
shield around insulated energized
conductors) meeting Rule 230Cl and
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Photo 2 - Improperly Trained Communication
Cable and Improperly Located Communication

Service Drop

Photo 3 - Improperly Trained Communication
Cable and Improperly Located Communication

Service Drop
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CATV cable expansion 1"01" i , improperlv
trained in an upward dlfl'c!i"n <reating
,m even worse 1\:ESC \'1( dati"

Items allowed in the worker
safety zone

Rule 238 recognizes thaI ',11' safety
reasons relating to height ,11" 've ground,
traffic signal span wire'- and hrackets and
street light brackets (both n'vhich are
worked by qualified "uppl-. \\'orkers) may
have to be located in thl' <\ 1\1 ker safet\

zone belw," "1 the
commUlII-:ation and

1'''\\'1'' systems.

rhe power
iupply leads
a the traffic
;ignals are
'lot allowed
n this space.
-!owever,
j ue to thei I'

nnstruction,
he power
,upplv leads
o ..,treet
ights often
'nter from
:he bottom of
the bracket.
\,,\'hen the\
.10. and "vhen
thev must be
located in the
\/vorker safety
wne, special

, Il'arances and
II1SU 'atlon rules

appl ..

The ( Il'arances
Subcommittee of the Nation,.1l Electriea I
Safety Code Committe" con'ldered
removing this provision from the Code, in
order to better maintain the worker safety
zone between, and the vlsu,d separation
of, the electric supply conductors and
cables from the communicniO!l cables
and conductors.

However, the safety con, ems for
proper location of such Iighls for the
safety of the public led till' ,ubeommittee
to conclude that the present provisions
should be maintained [f SUI h ,1 bracket is
required to be located I n till Ivorker
safety zone, Rule 238 elmtdlns clearance
requirements between the'" Items and
communication items to al ,w safe work
by the qualified communi. ti"lI workprs.

Service Drop

TEL or CATV

30"

Figure 3 - Worker Safety Zone

40"30"

Volume 7, Number 1

Rule 238 also recognizes the reduced
clearance of 30 inches, if the supply item
IS a grounded transformer tank or 230£ I
neu tra L The larger the brackets involved
the larger will be the bolt-hole spacing
required to maintain the required
"lea ranees at the pole.

Similarly, the greater the supply
lumpers hang below the bracket, or the
greater the communication jumpers
extend above their brackets, the greater
\"ill be the required bolt hole spacing tn

Joint Use

produce the required worker safety zone
between the supply space and the
communication space. See Figure 3.

The care taken in the planning and
installation of a given communication
addition to a joint-use pole greatly affects
the required clearance between the main
line cables and conductors. For example
Photos 2 and 3 show an installation
where the CATV cable is mounted
approximately 4 ft below the power
secondary cable and 36 inches below the
transformer tank.

\Jeither the main lline CATV cable
messenger nor the communication service
drop level is the required 40 inches below
the secondary jumpers running from the
transformer to the secondary cable. The
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12"

750 mm (30 in)
required clearance

tTelePhone Cable
Sag

level than the midspan level of the cable
or conductors.

Since the midspan clearance above
ground usually controls attachment
height, jumpers for the electric supply

Communication with 10 in sag
Required Midspan Clearance

=75% of40 in =30 in

Figure 6 - Sag Comparisons

254mm
(10 in) sag

CATV

Triplex Secondary With 50 in Sag

CATV
Cable Sag or

Fiber-Optic Cable

1766 mm (70 in)

Figure 5 --- Clearance at Pole Based Upon Midspan Clearance

TEL

Figure 4·- Neutral or Fiber-Optic Supply Cable Clearance to
(Hmu_i
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Joint Use

istics of the cables
or conductors are
significantl V

different.

The solid lines
of Figure 6 show
the typical
relationships 01
power and
telephone conduc·
tors and cables.
There is enough
sag in normal
telephone cables
that they lay
under the supply
cables in spoon
fashion, often
without requiring
more than the
'\!ESC basic
clearances at the
structure.

Increased clearance,.,
are often required when
coaxial cables (CATV) ; It

fiber-optic cables are
placed under the power
cable. These cables are
lighter and have less sag
than copper-pair tele
phone cables. Thus, the\
force the supplv facilitie'"
to move up at the attach
ment point, in order t(·
achieve the required
midspan sag.

Similarly, if a fiber
optic cable with small
sag is installed (under
rules to be discussed
later) as the lowest item
in the supply space, the
other supplv facilities
may need to be moved
up to achieve the
required 30 inches at.
the pole from the fibe}'
optic supply (able
(FOSC) to the cables
located in the commu·
nication space

Electric supply
jumpers usuallv hang
no more than 10 inches below the supply
attachment level, while the midspan sag
typically exceeds 10 inches nf sag. Thus,
supply jumpers do not normally hang
further down from the .1t.ta,hment bolt

Sag-related clearances
Sag is the gravitational displacement

of a conductor or cable below the line-of
sight between its points of attachment to
the structures at each end of the span.
Rule 235C2b(l )(a) requires that differ­
enet'S in the sags of the upper and lower
conductors or cables be recognized.

Under Rule 235C2b(1)(a), the clearance:'
at midspan (when the upper conductor or
cable is at its maximum sag) must never
be less than 75'10 of the value required at
the structure by Rule 235C1. Thus, when
40 inches is required at the pole, 30 inches
is required in midspan.

The Exception to Rule 235C2b(l)(a)
allows a supply neutral to have a vertical
clearance from communication cables of
30 inches at the pole and 12 inches in
midspan. Under Rule 230F, most fiber
optic supply cables (FOSC), i.e., fiber
optic cables placed in the supply space
under applicable rules, are treated the
same as neutrals meeting Rule 230E1 and,
thus, could have the same clearances as a
supply neutral to cables located in the
communication space. See Figure 4.

1f the maximum sag of the upper
conductor or cable is more than the sag of
the lower conductor or cable (under the
same ambient air conditions) by a sag
difference greater than 10 inches (or 25'\,
of the structure attachment clearance
value required by Rule 235C1), then Rule
235C2b(1 lea) require~. the clearance at the
attachment points to be increased until
the midspan clearance is at least 30 inches
(or 75% of the value required by Rule
:'35C1). See Figure 5.

rhus, for the longer spans, the vertical
clearance between the highest communi­
cation cable or conductor and the lowest
supply cable or conductor may be several
times the basic clearance required bv Rule
:35C1 and Table 235·5

Similar increases in the clearance at the
are required when the sag character

6

fhe operational requirements of traffi(
signal bracket and luminaire bracket
location are flexible enough that they can
be fitted between other items on a pole
wltffOut requiring extra pole height. This is ,1

key issue in considering the impact of
adding new facilities to a pole. Adding
new cable locations requires additional
pole height, but adding luminaires or
traffic signals does not, except in the rare
extraordinary situation.
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A

B 30" -vC

D

GC

lower conductor position will be a
temperature that is colder than 32 OF.

In urban areas, it is not unusual for
there to be enough electric load on an ice
covered conductor for the conductor to
warm up to 32 OF on a 0 OF day. In such a
case, the lower cable or conductor must
have the required 10 inches of clearance
when the upper conductor or cable is
heated up to 32 ''F (and still retains its ice)
and the lower conductor or cable is
without ice at [) "I

Required pole length
The total additional pole length

required for such an installation would,
thus, be the 3D-inch basic clearance plus
the change in sag of the lower conductor
or cable from (a) the ambient temperature
used to determine the maximum sag of
the upper conductor to (b) the position of
greatest sag of the lower conductor due to
ice or thermal loading.

Figure 7 shows the information needed
to calculate the additional pole height
required to meet '\lESe clearances at
midspan.

The ground clearance required for a
supply neutral at midspan is the same as
that for a communication cable, The
ground clearance required for a supply
secondary (service) voltage cable is the
same as that for an open-wire communi

GC

Figure 7 --- Additional Pole Height Required to Meet
NESC Midspan Clearances

= Maximum sag position of supply secondary cable
=Position of highest communication cable under the ambient

conductors that determine A
= Position of lowest communication cable under the ambient

conductors that determine A
= Maximum sag position of lowest communication cable
=Extra pole height required for communication space
=Ground clearance required for communication
= Ground clearance required for power

A

e

c

D

E

GCe
GCp
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Joint Use

think of having the low('! cabk 01

conductor out of service <inti heing
replaced to determine thl' applicable sag
of the lower cabll' or c,mdlh!'

For example, depending upon the
insolation level, the lower c, 'liductor or
cable might be at 1m F ,shell the upper
one is at 212 OF on a 9H I d"., ·\t that
time, the clearance bellA!'en them in
mIdspan must be no lese th,]), 7C;"" of that
required at the pole. cr' 1.1 ill",. without
electrical loading

Obviously, if the I"w,'[ (,mdudor or
cable were in service and Wd' at elevated
temperatures due to e1ectric,iI loading, the
required midspilll cle,lr<lTlce,\ould be
greater, in order to assure ',1 Inches of
dearance when the k1\\ f' ",,'as
unloaded.

Ice loading affects small '.<lnductors
more than large conductorc ce tends to
act as an insulator, preventm~; the
conductor from cooling as j,ht as it might
in free air. Thus for rTld"\ n;tallations in
icing areas of the
country, the sag of the
upper conductor or
cable at 32 OF with the
required ice loading
(l'i-inch or J;,j-inch 01

radial, as applicable
for the loading district
will be determinant.

Winter midspan clearance
conditions

Since the greatest
sag of an ice loaded
conductor willlw at
32 OF I,additional
heating from line
losses will begin to
melt the ice off and
lighten the conductor)
32 "F is the assumed
temperature of the
upper conductor.

I\lthough ice tends
to form on a conductor
only in a relatively
narrow temperature
range near 30 "F, ilT
can stay on the
conductor as the temperatwe drops to
lower temperatures.

If the upper, Ice-covered conductor is
heated due to line losses from the electric
heating load on the cold T1lghts, the
appropriate ambient tempe'·ature for the

Volume 7, Number 1

Key determinants of vertical
clearances

Except for very short spans, the key
determinants for the clearances required
at the pole between supply and communi­
cation attachments are the relative sag
characteristics of each cable or conductor.
As a result, these relative sag differences
and the required NESC basic clearance
determine the amount of extra pole length
required to add communication to a
power pole (or power to a communication
pole).

For the purposes of the sag-related
clearances of Rule 235C2b(1)(a), the upper
conductor or cable must be considered to
be at its lowest position (greatest sag).
This will occur under ice loading or
thermal loading.

The lower conductor or cable must be
considered to be unloaded and at the
same ambient temperature that produces
the determinant sag on the upper cable or
cond udor.

conductor connections do not require
additional pole height.

In contrast, any extensions of the
communication equipment or jumpers
above their attachment bolt level usuallv
requires additional pole length between
the attachment bolt locations, except on
the longest spans.

Summer midspan clearance
conditions

Line losses caused by the resistance of
the conductor to the Ilo~ of electric
current are proportional to the square of
the current involved. Line Losses heat the
conductor, similar to friction heating of d

sliding object.

If the worst-case sag of the upper
conductor is in the summer, (due to air
conditioning load on the hottest day), th('
sag of the lower conductor or cable that
mllst be considered is that which occurs
at the same ambient air temperature, solar
insolation (heating from the sun), and
wind cooling conditions as those affecting
the upper conductor

F;or example, if the greatest sag of the
electric supply secondary conductors is
when they heat up to 212 OF on a 98 OF'
day (with heating from line losses and the
sun), the lower cable messenger or
conductor must be considered with its
respective temperature increase from thl'
sun, but not from any electrical loading
that might be present. It is easy to always
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those created by the communication
cables. It is also not unusual for the
greatest longitudinal loads to be caused
by communication cable messenger
tensions. Thus, a proportionately larger
share of the cost of the pole related to pole
class is frequently caused by the addition
of the communication cables.

Effect of work methods on
required clearances

The above discussion assumes that the
work on the communication lines and
equipment will be performed by commu­
nication workers meeting the OSHA and
NESC work rule requirements for
communication workers.

If the work will always be performed
by qualified electric supply workers using
OSHA and NESC work rules for supply
workers, lesser clearances are specifically
allowed from communication facilities t~
electric supply facilities.

Significant differences exist between
the training, supervision, procedures, and
equipment used by supply workers, not
the least of which is that communication
workers typically usp conductive metal
buckets and booms, while supply workers
use the more expensive, insulated glass­
fiber reinforced booms and buckets.

Power companies have always had the
need for communication between their
respective facilities and have typically
installed a communication system along
key transmission routes to efficiently
operate their systems. In Rules 224 and
235, the NESC used to recognize these
systems as communication used exclusivelll
in the operation 01 supply.

With the advent of the fiber-optic
communication cable systems capable of
carrying massive data and communica-­
tion signals, the Code was overhauled to
recognize the true issues involved. Those
principally concerned the safety of the
workers who installed and maintained
these systems.

There is no safety issue with respect to
the type of information carried, so Rules
224 and 235 were revised. These rules
now recognize the possibility of supply
and communication utilities sharing the
same line or cable.

Rule 224A now recognizes the con­
straints necessary when any communica,
tion cable is to b;' installed 'in the supply
space'

required overload factors (..."rety factor'.)
without overstressilW llll' 111'terials" ,-

Involved.

Joint Use

Transverse loads come [rnll' \vind on the
poles and supported FacilitH'" and tend to
overturn the pole or hrea k

L.ongitudinal )o(/d, are "lol1~ the line
they come From wire tensiolh, mis­
matches in wire tensions, ch'lllges in the

,1IlgJclF the line,
diffeJ'i"nces in span
lengths, differen
hal" ! II ice loadings
troll1 Ine span to
the Ilexl .. and
misdpplied guying
ettel •.

,'. tlwlloads
I,om,' "rom the
weighl of all
facilities (included
upper portions of
the ·,t1 ucture and
le·e lu"ding)
~upP( ,rted by the
~trudare; they also
lI1c1ulie the effects
I. ,f e, ;,'ntric
loadH.g, if poles
,1lV ('I dIed over by
III [Sf:! ving, etc

These loads can aIso" fte, t clearances
as they change from season '0 season. and
the NESC requires suer' 1'1,,- I Iges to he
taken into account.

Overturnin~ moment" on roles are a
function of the transverse iluds applied to
the poles and the heigh Is {>I "ach of these
loads above ground. The Tn, -ment is the
product of the load timl's tht· height above
ground at which it is ,11'1'1"" I to the
structure.

The electric supply Wlft" and equip-­
ment at the top of poles ha ,,," longer lever
arms (from the ground line! than the
communication facilitips It:., ,lted below
and, thus, will have a greatn overturning
moment for a given dianwh 'of cable 01'

conductor.

However, many of the, ! .mrnunication
cables are so much larger th,m the power
conductors that the additional wind load
transferred to the poles b\ the communi­
cation cables more than oll",'1s the
reduced lever arm,

Large communication (abIes are often
the greatest vertical loads-;u pported on a
pole. It is not unusual tnr lilt' greatest
overturning moments "11 . poles to be

If the work will always
be performed by qualified
electric supply workers
using OSHA and NESC
work rules for supply
zvorkers/ lesser clearances
are specifically allowed
from communication
facilities to electric sup--
ply facilities,

c·ation conductor. and is 6 inches greater
than required 1'01' a neutral or communicil
bon cable.

The additional pole height required to
add a communication space below a
power secondary cable and meet NESC
clearances at midspan is, therefore, the
value or E from Figure 7, less 6 inches,
pillS an appropriate allowance for errors
in stringing sags
and tensions, later
movement of poles,
etc. rhus, the extra
pole height
required for short
spans is at least the
value of E. Longer
spans require a
greater allowance
to assure future
compliance with
the\JESC.

The pole length
will have to be
great enough to
allow for the
greater of (a) the
basic clearance
between the items
at the pole (includ­
ing the ;umpers
and brackets), (b)
the extra length required to allow
required clearances in the summer, or
(c) the extra length required to allow
required midspan clearances under ice
loading.

Installing conductors and cables with
desired sags and tensions is a mixture of
craft and science. It is difficult to know
exactly the temperature of the items being
pulled in. In addition, as a conductor or
messenger is pulled into place it begins to
stretch and start the transformation from
its initial unstressed length to its final sag
characteristics. Thus jt is difficult to know
when it has been sagged and tensioned
correctly. It is typical to allow a "grace
tactor" based upon span length to take
care of problems with tensioning conduc
tors and cable messengers and assure that
clearance requirements will be met.

Pole loading and Required
Strength

Poles are specified as to length and
strength class_ Poles are required by
NESC Sections 24, 25 and 26 to be able to
\vithstand required assumed transverse.
longitudinal. and vertical loadings and
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Joint Use

Joint-Use Rate Issues

appropriate adjustments for jumpers,
eqUipment, and other intervening items)
to see which clearance requirement
<Ictually governs.

It is not unusual for extreme argu­
ments to occur between joint-use parties
as to how to properly allocate the space
on a pole and the costs thereof. These
disagreements often include arguments as
to (1) what exactly is the lIsable space on a
pole, (2) what portion of that should be
allocated to each party, and (3) what costs
or expenses should be included in the
calculations! This discussion addresses
the first two of these issues; the latter one
is directly related to the first two, but not
discussed in detail here.

Because of these disagreements, and
because of concerns about the potential
stifling of fledgling communication
svstems, the Federal Communications
Commission (FCC) was forced by
legislation to help keep such cost alloca·
tions fa ir to a II pa rties.

FCC efforts have, of necessity, had to
focus on relatively simple allocation
methodologies. This has both helped and
hindered Ihis process, as is discussed
later.

The above issues are not, however, the
only issues. In some situations, some of
tho~e arguments may be relatively minor
when compared 10 other issues, such as

(I) accident litigation, (2)
reduced reliability, (3)
mcreased operating
costs, and (4) reduced
structure life.

litigation issues
Any time one utility

lets employees of
another utility work on
its pole, the owning
utility is exposed to
liability issues. This is
particularly true when
communication workers
are allowed all a joint·
use power pole. Even if

the standard indemnification contracts
are held valid and have the communica··
tion utility (or contractor) pick up the cost
of any litigation judgment or settlement,
few of such contracts adequately reim­
burse the owning utility for all of the time
and cost associated with its own person
nel being involved in the case

Any time one
utility lets em­
ployees ofanother
utility work on its
pole, the owning
utility is exposed
to liability issues.

Construction Standards and
Make-Ready Inspections.

To assure required sa fell It is appro
priate to conduct a make-n',hly II1spection
of every span and structure 1\ 'r vvhich
Joint-use attachments are pn'posed.
However, it is usually not ht effective to
nmduct a complete analvsl' >1 even
proposed joint-use addition

Normallv it is better to make appropri­
ate basic ag~eements and stdlldards that
specify what can be added I I what kinds
of situations (span lengths. I"lle sizes.
etc.) and set up an appropndte revievv
procedure for the odd situ.dldns

Of necessity, such a stand,Jrd system
requires that ~learancesand ';trengths be
provided to take care of all hut the
extreme installations expelit'd Thus,
extra clearance or strength \1 ill exist for
some installations; otherc. ',.\ II be special
cases.

The cost of adding extr" learances or
pole strength into the standd rds to take
care of a range of condition;, IS tvpicallv
less than requinng a detail,'(i analysis of
sags and tensions on each ,,;tuation.

As a part of such practi, ,II standards, it
is often appropriate tor tabl, 'S or charts to
specify maximum sags ,)f ',upplv conduc­
tors and cables and minimum sags of
communication condudor', ,lnd cables.
Each type of conductOl or ,ble must be
readily identified by ,111\ I' ltv if thev are
to install appropriatr
clearances and .;trength·.
in their own install"
lions.

Within certam normal
span length limitations
this is relativeh eas\ t,
create and use. For anI
specific installation,
(1) adding the 10-incb
midspan clearance to the
maximum sag of the
supply conductor or
cable (plus a span-related
safety factor) and (21
subtracting the minimum
sag of the communica
tion item will yield the reqwred spacing
between the attachments

The above Illethod is an appropriate
method for determining the additional
length of pole reqUired for JOint use
installations to achievl' required midspan
clearances, [t must be (olllp,lred with the
40-inch requirement .11 the ]'011' Iplus

Communication circuits located in the
supply space shall be installed and
maintained only by personnel authorized
and qualified to work in the supply space
In accordance with the applicable rules of
Sections 42 and 44 (emphasis added}.

Section 42 applies to all electric supply
Clnd communication workers. Section 43
contains the few additional rules appli­
cable to communication workers, includ
ing the approach distances required from
supply facilities.

Section 44 contains the additional rule"
Ihat apply to electric supply workers. The
difference between the training of supplv
workers and communication workers is
tvpicaily years. Because of the safety
issues involved with working in the high.
voltage spaces, electric supply workers
can only be gradually upgraded in
allowed duties.

The training, supervision, tools,
equipment and protective apparel and
deVices required for supply workers are
time consuming and costly, compared t(,
that required for most communication
workers.

Special constraints are also required bv
Rule 224A to limit the voltage that can be
transferred on the communication circuits
and cables from the supply space to the
communication space, when it is neces·
san' to bring such circuits down into the
communication space or over to a public
place or served structure.

Since the power utilities already must
meet these concerns to work on the power
lines and equipment, it is not unusual for
electric supply utilities to install all of
their communication lines and equipment
In the supply space.

As a result of the additional safety
concerns and related expenses that must
be considered when placing any commu
nication line in the supply space, it has so
far rarely been economical for communi·
cation utilities to place their facilities in
the supply space on a joint-use structure
Thus, the most common joint-use strll( .
tures designate a communication space
below the supplv space.

However, as available pole space
becomes more of a problem, many
communication utilities are adding
personnel qualified to work in the supplv
space in order to eliminate the need for il

separate communication space.
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Usable space
It should be obvious that space renters

will benefit from any allocation of pole
costs that shows more of the pole length
being usable to the pole owner and less
usable to them

In its simplest sense, the FCC formula
assumes that all space above the level of
the lowest communication attachment is
IIsable spaCl.

In a variety of proceedings, communi·
cation utilities have argued that the
usable space starts at 18 ft above ground
level at the communication attachment
level. They then subtract 18 ft from the
average installed pole height to determine
the usable space. .

Using the FCC formula with such
input understates the impact of communi­
cation utility facilities and overstates the
responsibility of the electric supply
facilities, thus reducing pole attachment
rates below appropriate level".

Pole height
The required pole height is a function

of (1) the number of facilities installed on
the pole, (2) the type of facilities installed
on the pole, (3) the span lengths, and
(4) the terrain.

Conductors and cables match the
configuration of a catenary curve. The sag
at the quarter point in the span is 76.'1% of
the total midspan sag.

Figure 8 shows the sag curve for a
conductor and shows the relative mount­
ing height of a long span and a span of
half its length. This sag curve shows a
maximum sag of 2 ft for the communica­
tion cable for the short span. [f the short
span poles are located at the quarter-span
points of the longer span, the maximum
sag of the long span would be the result
of 2 ft divided by (1 - 0.76'1 = 0.235) '" 8.5
ft. Thus the mounting height for the long
span would be 245 ft.

Figure 8 illustrates several clear points,
Using twice the span length eliminated a
whole pole at the expense of requiring an
additional 65 ft of pole length.

Figure 9 shows the effect on mounting
height when tall poles are used in
depressions to maintain appropriate line
levels to prevent uplift problems.

Some communication utilities using
the simplistic FCC model have argued
that there is an average of 11 ft of usable
space on a 35-ft pole and 16 It of usable
space on a 40-ft pole. This is clearly a
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,1Ild climb around or through the commu­
nication facilitie;-, to get t(\ tlwlr own. The
overall result is slower ~t(\rm restoration
and requirements for grl'ilh" numbers of
line personnel.

Similarly, poles with "1'\ "ial riser
conduits leading to undergn 'lind cable
runs are difficult to climb ,111< mill

require use of a hucket trw

Life span issues
The NESC recognize;-, thd I poles decay

over time, espeCIally at the ground line.
\Jew poles must have enough strength to
meet required overload cap,lIities al

IIlstallatiol1. Existing poles must be
replaced (or structuralh aSSISted) before
their overload capacitv tall~ helow that
require by the NESC ,71 replli"men!

If additional facilities ilre ,;dded to an
existing structure, thev ITlCn'dSe the loads
and reduce the (1Verlo~d caF'dcity of the
structure, thus reducing the I emaining
life of the pole. This result:- ,,, premature
replacements of otherwlse g" lod poles and
increases the co;-,ts of the (H\ !ling utilit\

When the addition n! nt'','' facilities
shortens the pole life or req 1I1 res a nev,
pole, it costs every pole occupant, since all
will have to pay to change their facilities
In a new pole soonpr th'.lfl '''. Iweted

Joint Use

Cost allocation methods
The principal method ill 'ise is a

variant on a fullv allocattx1 l;-,t method,
as opposed to all increnwnt.1 cost
method.

There are a varietv of IV ,1\ s to consider
the costs and benefit~ to eadl utility of
haVing joint-use facilities. (dch suffers
from problems in obtaining ,'ppropriate
data and each method 111 Ch" today tends
to be overly simplified. \s I result, unless
best-guess fudge faetor~, ar,' "mploved,
the owning utilitv rareh n', ",vers ­
appropriate revenue to Idle. t all of the
life-cycle costs associated I'h the ,oint
use of its facilities.

Many of the present rate, are based
upon the FCC formula whlCh does not
appropriately reflect all w;-,t:". The FCC
formula divides the pole length between
that which is list/bit' and thill which is not.
It then attempts to deterrnll1' the costs
associated with the pole m,.Ctllation
(excluding speCific decll'lc I;lcilities) and
apportion those cost" k "ii' I I,tilit,

(lut-of-pocket costs of attorneys, expert
witnesses, travel, copies, etc., are often
exceeded by the fully allocated costs of
Ihe time and expenses of the company
executives, line workers, investigators,
managers and related personnel who
must interrupt their work to deal with
these issues (usually on someone else's
time frame, rather than a convenient one)

Recent years have shown an increasing
amount of problems caused by a commu­
nication utility adding a new cable and
improperly guying or tensioning the cable
messenger. Any new cable that is
overtensioned enough to displace the
poles will cause all of the existing cables
or conductors increase in sag. The result
may be clearance violations for ground
clearance or conductor to cable clearance,

Some vertical or horizontal power line
clearances have been changed enough to
allow contact from personnel performing
acts underneath the line. Others have
been displaced horizontally enough to
cause code violations 10 billboards"
buildings and the like, The result of such
occurrences is an economic liability to all
other parties on the pole, but especiallv Ie
Ihe electric utility

The increased operating costs from
litigation liability can only be limited by
direct action of the utilities who add item~,

to the structures. In an ideal cost alloca
bon formula, the nonowning users will
bear all of that very real cost.

10

Reliability and operating cost
issues

Experience shows that having other
workers and other facilities on your
structures leads to failure problems and
service problems that would not other
I,vise occur. Such occurrences result in
both economic losses {due to repair and
customer usage not billed) and, in
extreme cases, trouble with the public
service commission due to increased
outages.

\JESC and OSHA work practices
require grounded items in the work space
to be covered with insulating materials
when working above 300 volts phase-to­
phase (i.e, any secondary above 277;'480
V and all primary voltages).

Any time that electric supply workers
have to climb above communication
cables (such as during storm restoration
work or when working on poles on back
lot lines, where trucks can't get in), it
increases the time required to cover up
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Attachments at the top of a pole
The FCC formula includes all of the

top part of the pole. Since the true issues
in pole cost allocation proceedings are
simply how much pole length (and
strength) do you need for everyone to
attach, the FCC formula overstates the
amount of the pole attributable to use by
electric utilities.

Wood poles decay. The top of the pole,
where the ends of the wood fibers are
exposed to sun and rain are especially
vulnerable. During the normal life of a
pole, cracks will form a the top of the pole
due to expansion and contraction with
wetting and drying cveles and biological
decay.

All kinds of methods have been
attempted to decrease the degradation of
the top of the pole, including cutting the
top with a roof or slant (rather than
straight across) and using a metal cap. In
most areas, none seem to work any better
than a straight cut.

If bolt holes are drilled too near the top
of a pole, uneven loading of the pole will
cause the top of the pole to split out, thus
causing premature replacement. Uneven
loading is expected on most poles due to
differences in span lengths, differences in
elevations of poles on either side, wind
loading, uneven dropping of ice and
similar factors.

Decades of good and bad history has
shown that, for most areas of the country
no hole should be spaced closer than 5
inches to the top of the pole. Closer
locations result in pole splits and, in
many cases, catastrophic failure.

Some communication utilities argue
that the top r; inches of the pole should be
included in the usable space because
(1) electric utilities routinely use pole top
insulator pin supports and pole top
extensions. Neither of these arguments
stands up under dose examination. Both
overly penalize the electric utilities.

be made for shorter pole; the additional
height of the taller poles is typically
related to terrain or to expectations for
numerous communication attachments.

Anv allocation formula that uses the
average installed pole height but fixes the
start of the usable space at 18 ft under­

245ft states the start of the usable space and
. 'ultimately overstates the amount allo­

cated to the supply utility and undulv
discriminates against them.18 ft

Joint Use

tors as they start up and st,tr' down hills
or fill in gullies

The result is that most ot ,he need for
40-ft poles is caused b, terram, not the
need of the respective utilitws

In the United States, the I'redominant
construction for rural powel lines, with
power and telephone only. has been with
30-ft poles. In flatter terrain 2r;-ft poles
have been used in many an'dS of the
country for longer spans 01 rower only or
mediu~ spans of power and telephone.
Many of these poles are small: Class 7 or
Class 6. Pole class numbers run inverselv
to size, similar to the Amen( an Wire
Gauge (AWG)..'\ Class h p"ie is larger
than a Class 7 pole

[n recent years, the basi( I'ole used by
most electrl; utilities has
been :"'-ft poles (typi
cally 01 (],ISS'1 or 4).
Today. many utilities
have switched to 40-ft or
45-ft (Class 40 to Class 2)
poles for the basic length,
to plan ahead for
multiple cummunication
cables, power secondary
cables, ,md"(,lIing
terrain

For an v f)[actical
purpose, till' maximum
pole size Hut should be
used on many systems
for space ,illocation
purposes a 35-ft pole,
and a goo:! argument can

16 ft.

Short span

Long span

Figure 8- Relative Mounting Heights for Long and Shor' Spar 0;

Figure 9 - Use of Tall Poles in uneven Terrain

specious argument in uneven terrain and
in areas with any terrain where long
spans are practical.

The height of a pole is a function of thp
vertical space needed by the power
facilities, the vertical space needed by the
communication facilities (including the
worker safety zone between those
facilities, if required by the communica
tion utility work methods), and the
terrain.

[n essence, the length of the top
portion of a pole is set by the needs of the
utilities and typically does not vary much
for a given line. However, terrain forces
the bottom part of the pole to be extended
for many poles, in order to get over
terrain obstacles and to gradually grade
the rise and fall of the cables and conduc



at midspan

installation in the costs shared by all
(because they benefit all). However, it is
not appropriate to include the last 5
inches of the pole as usable space (be
cause nothing can safely be mounted
higher than that). The usable space starts
at the lowest communication attachment
point and ends ,') inches below the top of
the pole, but it is not continuous and
should not includ!' the worker safety
.cone.

Photo 4 shows a typical communica­
tion installation (albeit relatively lacking
in neatness) with a splice box and other
communication installations hanging or
attached below the main communication
cable.

It seems inconsistent for communica­
tion to argue tha t the top .5 inches of the
pole should be included in the usable
space to be allocated, without also
including the next few feet down below
the lowest communication cable, where it
IS common to find communication splice
boxes and other equipment

The worker safety zone
If communication utilities choose for

whatever reason to meet desires or
requirements to run their facilities
overhead on joint-use poles, rather than
on separate poles or underground, the
communication utilities have two choices

One choice is to train their employees
to use the supply worker work methods,
safety rules, insulated equipment, etc,
and place their facilities in the supply
space on the pole (with permission of the
supply utility). This choice is gaining
favor today, especially for some alterna
tive communication system installations

If they choose not to meet the same
requirements as supply workers, they can
have a worker safety zone installed on the

Figure 11 - Pole Top Extension

at attachment
c:::t::::::I:::===:=====±J

lightn mg problems
tha t reCi u Ired the
ddditl<l/l of, or
repia,,"nent of the
neutrd! \\ Ith. dn
dfeetl ,'I \
grnunded overhead
'.;hll'll ','Ire

'·"'111l' of thes~'

IIlsta ,ions
f"<'suh', I from
ml"\'1n~ the supplv
neutr,d lip into an
o\·edw,ld shield
1'\1 rp i 'I 5i lion to
all'.'\',I'lorecommu­
nl\. atl ,tdbles to be
,11tac!',.' j

" )1- lously, an\
such ;iddibon
mIn',: ,,'S the
loadlfl) on Ihe pole
and dl" Teases the
lik OJ «I11'xisting
pole h· ,t this is
otten l'iTIPrable to

At structure

at structure

_ < at midspan

chanVlIlg oUI a
prest" II Ifsetul
F'(d"

BlI tor the
freCjlll''1t usc of pole
top 1" " and the
olC<bl •. ,naluse of
pull' ," tenders, the

costs to the communication [,tilities
would increase for the dddilional pole
changeouts or attachment 1Ilt.'-

The NESC limits all""p, ,trcsses to
specified percentage~,oj th, died
strength of the material,·. 1)1 arb. Some
communication utilitiE''- h,'1 , d rgued that
the top 5 inches of the pol, "lo,dd be
included as usable spa,'r' hr' luse it
strengthens the pole tOf P' 'I,'\tension
installation. While tha (
might be argued for trail"
verse forces pulling to\\ ,H

the pole, it is not true t"
transverse forces in the otlH"
direction or for longitudin,'
forces in either directIon It
addition, such units h,n \
rating that is equal In "ii
directions. The top r; ,prhe'
of the pole cannot be
considered to help

For these reasons, it iCC

appropriate to include till'

extra cost of any poll' lop I'll
installation or pole ed,'nd,·'

_./ At midspan

FigurE' 10- Comparison of Pole Top Pin
and Crossarm Pin Attachments

Poletop pin attachment allows
longer spans at attachment

t
potential
contact

crossarm attachment
limits span length attachment

'.

First, consider the pole top pin issue.
Figure Ja shows the effect of using a pole
top pin instead of the less expensive
crossarm pin to mount the supporting
insulators.

By using the more expensive pole top
pin. the center phase conductor is raised
above (and out of potential swinging
conflict with) the other two conductors
This greatly increases the span length that
can safely be carried. Shorter spans are
required if crossarm pins are used.
Shorter spans require more poles and
more attachment fees

Figure J1 shows a pole top extender
supporting an overhead shield wire
above the electric phase conductors.

Pole extenders are not normally used.
With the exception of some island
installations where taller poles cannot be
shipped in, taller poles are used to supply
additional height for new installations

Most uses of pole extenders result
from problems found after installation of
the original line, such as extraordinan
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new pole. This argument can easily be
settled bv including pole loading into the
ioint-use~agreements, with higher
attachment fees for higher loads.

In island communities, the length of
pole that can be shipped in is limited. To
add multiple communication cables in the
communication space, it is typical for all
communication cables to be suspended
from the ends of a 4- to 6-ft crossarm. It is
also typical for a separate fee to be paid
for each cable, to reflect the additional
load on the pole.

Installing Communication Cables
in the Supply Space

When the requirements of Rule 224A
are met, communication cables and
conductors mav be located in the supply
space. These i;c1ude voltage limits, work
rule requirements, and permission of the
occupants of the supply space.

Table 235-5 contains the vertical
clearances between communication cables
located in the supply space and other
items in the supply space and the commu·
nication space (if it exists). Columns
apply to upper items and Rows apply to
lower items.

For clearances purposes, the NES(
distinguishes between open-wire commu·
nication conductors, insulated communi­
cation cables on grounded messengers,
dielectric fiber-optic cables on dielectric
messengers, entirely dielectric fiber-optic
self-supporting cables, and fiber-optic
cables containing metallic pairs. Clear­
ances also depend upon ownership.

The basic vertical clearance between
any communication conductor or cable
located in the supply space and any
supply conductor up to 8.7 kV-to-ground
is 16 inches. This applies to open-wire
communication conductors, insulated
communication cables, and fiber-optic
cables that include metallic components
and are carried on dielectric messengers.

"\10 vertical clearance is specified
between an effectively grounded supply
neutral and an insulated communication
cable carried on a grounded messenger
(Footnote 10). The expectation, although
not specified here as it is elsewhere, is
that the neutral and messenger would be
bonded together

In addition, no vertical clearance is
specified between entirely dielectric fiber·
optic cables and supply conductors up to
8.7 kV-to-ground. Above 8:' kV to 50 kV

ment doesn't, ,)Tlle. they
end up eating the extra cost
(which is !lot l!gured into
the present (I ".( allocation
schempsi

Even thou gil a commu'
nication utilJt\ mav start
paying pole It'llt once it
attaches, present allocation
formulas (swh as the
FCC's formu!<l) do not
appropriilteh'eimburse
the electnc utliit\ tor the
earlier yea rs ,)sls oj
making th,lt'l 'ace il\'ail·
able
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Overlashing New Cables on
Existing Messengers and Cables

Disagreements ofte!' ,HI'">" when a
communication utilit~ .'Villit'. to lash a
new cable to an existing cdile and
messenger, without p,IVIll~.:Jn additional
attachment fee Adding m'I' cables to
existing messengers (I) dLids \'ertical,
transverse, and horizontai ,ads to a pole
and (2) changes the Sde "aderistics of
the new bundle

Depending upon \'Vha! below the
cable at issue, overlaSh1l1g new cable
mayor may not change tb, "eguired
length of the pole, but t C" I' ca use a code
violation by overloading Ii'", structure
Overlashing addition (abl\ '. on existing
messenger strands requlf(' additional
pole strength, thus redUCITll expected life
of the existing pole---'] fH eqUlring ,I

Some rec()gllltion of
recovering tolod life costs of
existing pole', -;hould be
added tt, alii" ,1tlOl1
formulas to I'Lmlote
installabol1 lof new poles

with room for cXl'cct,d ,Hkh r, ()n~.

It makes no "ense te, pen", ize a
forward thinking utilih wh, Installs extra
space on a pole so that the F'ok' won't
have to be changed out III nlidlife. If such
an argument is adopted tfH'll the only
recourse available to eit'llr, utilities (on
behalf of their own ratepa\ 1'1''') would be
to stop looking ahead ,Illd installing extra
room on poles lor fUlul,' 'f11mlmication
attachments,

Such a polin' makes ne, ,·,,'nse. There
are already enough pole" f)laee that
will require replacemenl tc llake room
for new communication atL,,-hments
without adding to the slo( k In the future,
this problem will be eH'11 )[(' seven~

Photo 4 ..._. Communication Equipment Mounted Below
Cable

Volume 7, Number 1

Surplus space
Some CATV utilities have argued that

"the space used by cable on poles is pure
surplu~:'.They argue that there is usually
room on the pole and they shouldn't have
to pay if aren't the catalyst that requires d

pole changeout.
ln these days of universal downsizings

of utility work forces, no utility has extra
people ~n staff to run around changing
poles out that don't need to be changed.

Most electric utilities plan ahead well
enough that, if they are installing a new
pole line in an area that they expect new
cable facilities will be installed during its
life, they will go ahead and install enough
pole to allow for the future attachment

That is one reason that many of the
poles today have the clearance already on
the pole for cable to attach. If the attach

pole and locate all of their facilities in a
separate communication space that is
separated from the supply facilities by the
required worker safety zone.

The NESC does not require a worker
safetv zone on the pole if the communica
tion ~orkers are trained and equipped to
work in the supply space. The only
reason that a worker safety zone is
required is because of the choice of the
communication utilities who desire to use
personnel with lesser qualifications.

rhe cost of the space required for the
vv'orker safetv zone should be borne
entirely by the communication utility or
utilitie~ ~ho choose to have the space
installed.
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Communication utilities routinely
mstaillocal service junction boxes, splice
boxes, service drop takeoffs, amplifier
cases, and similar items below the point
of attachment of the lowest communica­
tion cable. Most allocation formulas do
not recognize use of this space by the
communication utilities. Whv not?

Attachment of equipment that must be
climbed around causes all utilities located
above to lose time when climbing the
pole. Although usually small, all equip
ment and service drop attachments apply
additional forces to the pol!'

Future Problems

Communication Equipment
Zone

Statistical Sampling
Exact data is not available to indicate

mounting heights of equipment and
supports on each pole, and will never be
economically collected.

Statistical sampling techniques are
used throughout every manufacturing
production environment to identify
quality and production parameters.
Utilities routinely use sampling methods
to keep track of the accuracy of meters of
different types and vintages to indicate
when inspection / testing schedules
should be changed or wholesale replace·
ment is appropriate.

There is no technical reason why
statistical sampling techniques cannot be
beneficially used to determine appropri­
ate allocation of pole space to the various
occupants. The accuracy of the allocation
would improve with statistical sampling
to set the low attachment points on the
poles, communication equipment zones
on the poles, and the worker safety zone';
(assuming that each have been properlv
installed to meet NESC reqUirements).

Many of the poles in service today
were placed before CATV was expected.
Because of competition in the communica·
tion industry, many telephone companies
that were going underground are now
adding cables overhead to compete with
newly available alternative communica··
tioll providers Oil an immediate first-cost
basis, rather than full, long-term costs.

Many telephone and CATV providers
each have more than one cable on the
poles. The result for the foreseeable future
is that space that might previously have
been available for one utility will be taken
by another utilitv on a first-come, first-

12"

12"

12"

12"
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See Rule 235G

FOSC

FoSC

is bonded to the supplv neutral (Footnote
6 of Table 235-5). Thus. the worker safety
zone is required between cpmmunication
in the supply space and cornmunication
in the communication spacI'

Figure 12 illustrates the hasic clear
ances required for a fiber-optic cable
installed in the supply Spal(' from
secondary conductors in the supplY space
and from items in the ,,1m r"lIlnication
space.

Figure 12 is somewhat ,>Implistic, in
that it shows the lower FO'-;( . with
essentially the same sag a,-· the secondary
conductors. Typically- the tiher-optic
cable is so light that it is nnt practical to
have that much sag, except lor short
spans. On long spans, storn' winds can
wrap the fiber-optic cable ,Hound the
lowest secondary conductor unless the
fiber-optic cable"is relativeh taut

The position that requin k
, the least

additional pole length IS the upper
position, above the neutral fhe tradeoff
is that the qualified supp" 'vorkers who
must climb the pole to vvor~ on the
facilities will have to climb dbove the
secondary to work on the fiber-optic
supply cable, and this take" time. The
decision is an economic 01/" whichever, if
any, supply facilities are e'pected to be
worked the most are geller,',llv placed
lower, unless the cost c,f tlw extr,l pole
space is prohibitiw'
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Figure 12 - Clearances for Fiber-Optic Cables Located in the Supply Snace
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no clearance is specified if the fiber optic
cable is owned by the supply utility, but
16 inches plus a voltage adder is required
if the ownership is different. See Footnote
!] of Table 235-5

The intention of Footnotes 10 and 11 i~
to allow such cables to be lashed to, or
allow reduced clearances to, the supply
conductors concerned. These footnotes do
not allow the communication cables to be
installed at a conflicting location that
would allow them to contact each other in
midspan.

The span limits and reduced clearances
of Rule 235C give gmdance for installa­
tions using Footnote I [) or 11, to assure
that the cable will not contact supply
facilities above or below its location.

If there is a communication space on
the pole, communication cables and
conductors located in the supply space
must have the same clearances to commu
nication conductors and cables in the
communication space as required for
equivalent supply conductors and cables

The basic vertical clearance between
communication in the supply space and
communication in the communication
space is 40 inches. The only lesser
clearance allowed is from an effective/v
grounded supply neutral (or a fiber-optic
cable allowed to be treated like a neutral
by Rule 230F) to a communication cable
supported on i1 grounded messenger that


